
BEST AVAILABLE COPY 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2002221751 A 



(43) Date of publication of application: 09.08.02 



(51) int. ci G03B 17/17 
G02B 5/10 
G02B 26/08 
G03B 15/00 
G03B 17/02 
H04N 5/225 




(21) Application number: 2001016133 


(71) Applicant: 


OLYMPUS OPTICAL CO LTD 


(22) Date of filing: 24.01.01 


(72) Inventor: 


MUSASHI TAKESHI 






NAKANE TAKESHI 



(54) CAMERA USING VARIABLE SHAPE MIRROR COPYRIGHT: (C)2002,JPO 



(57) Abstract: * 

PROBLEM TO BE SOLVED: To provide a camera using a 
variable shape mirror which can reduce a burden of a 
power supply system and stabilize an operation of the 
variable shape mirror. 

SOLUTION: The camera comprises: an imaging means 
for obtaining an image signal from an image picked up 
through an imaging lens; an exposure controlling means 
for implementing controls including a driving control of 
the imaging means by an exposing operation based on 
imaging conditions; the variable shape mirror having a 
reflecting surface deformed by electric power and an 
electrode for controlling a shape of the reflecting 
surface; a power supplying means for supplying power for 
driving the variable shape mirror; a driving means for 
driving the variable shape mirror, and a means for 
driving the imaging lens. When the imaging lens is 
driven or controlled to expose by the exposure 
controlling means, the variable shape mirror is not 
driven by the driving means. 




1 d&> 



S88 



g«-n+l| 



(19)0*H»ffJf (JP) 



< i2 > it y Jk m ^) 



#132002 - 221751 
(P2002 - 221751A) 
(43) &B§ H ¥*£14^ 8 £ 9 B (2002. 8. 9) 



(51) IntCl. 7 
G0 3B 17/17 
G0 2B 5/10 

26/08 
GO 3 B 15/00 

17/02 



F I 

G 0 3B 17/17 
G 0 2 B 5/10 

26/08 
G0 3B 15/00 

17/02 



f-v3-r(#%) 

2H0 4 1 
B 2H0 4 2 
E 2H10 0 
F 2H1 0 1 

5 C 0 2 2 



(2i)tbffij&^ 


«rS2001 - 16133( P2001 - 16133) 


(71)ffllSA 


000000376 










(22) tame 


Jpjs£l3*p 1 Ji 24 B (2001. 1. 24) 




2 T@43# 2 ^ 






(72)3S9i# 


ASB M 








Jit£IH^K«*«2TB43#2^ ^-'J 














(72)fgB&g 










JtOKIRft«K«*-«2TB43#2# rj-ij 














(74)ft3A 


100065824 








#a± tt® (ftl*) 











(54) Tz&mm&m^it** 1 ? 



(57) [Kft] 

® ^« * fijffl -r & me t i * l t & * «r«*fft t , 



Hi 




1 

Iffi 1 ] itfJU > X*« L-C*«*ftfcM6a*fc 

«rE*r se^va* *««&-*- 4 * tt&i- 4 mi® & 

m i a or mm%t &mm-tz mm^-®. t 

i 4«rlBBr*?i5««oe»«:ff frft^ i ii:L 
C t £ 4f © fc + 4 W S »tt IS t ffl v » Jt * 9 o . 

[at** 2 ] fowftimw-tz X h a #<05t*Scm*W 

f- Z t Zftmt-tZffiWJR 1 (-Ett<0*TSE»#«*flft> 
[IS** 3 ] «TE««^a-e# <b ftfcB««-*Ui64 

Mu&m^&X'T'- turn tx^z t rniasE 
* c t * «NK t i- 4 w** 1 kib*w> wmm * s w> 

BIB*- K«ft*»"C««*- KJBWO'*- K**H*S 

(-ElftOiT^Btt&fcBjv**:*.* 7, 
[0 0 0 1] 

[ffeBOBi-4tt«fl4frl *»Bl±, -5T«l*&£fflv> 
[0 0 0 2] 

w « # -eao-swiB zmi2*txm&<r> 
*rs»#it* t «* s ft r v> ^ . c <r> pimMtaim v>ft 

fete****,, 
[0 0 0 3] 

[%Wrt f »&L<t ; > t1-4I«S§] L*>U nrXJEMKtftO 
#J;tfi> AF (*-Yy*-* 
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WfciUt, «|W)liWW , *t<fti)t#. 

<o*^-izii, roftttttaMfrfiiEOT* 4- < ft s tv» 

[0 0 0 4] ■ec-e, *%Bli> ±EH«jSi:**,' m 

jj* ptffi ft »imms& zm^tc* t^i&m-r&z 

JO tZEtftt1-&o 
[0 0 0 5] 

wmmm. leu u 

' > X L Tttfifc 3 ft fcB«*» *> BfSfi^ £ 

. *fi - t 4: * L T 4: * «TXff^«S t , frf E ?T 3E?g«fit * IE 

20 «#»*«grr »»u>x*K«-r**- 

[0 0 0 6] tfc, *5ftWtcJ:*^rSE««li*flv»?t:* 
^vli, *fit<{i, ^¥^«rfl?.^^4X hn.-K^TtJS: 
**«»■*■* XFn.iKW»^StH(c#L,' frlEX hn 
tf*«^*«»SftTy>*i:*uU\ «rEK*S#at-i. 

[0 0 0 7] *»MUJ:4flr*««**fflv»fc.*- 
>7l±> L < li, ttlB*flli#«-C»feftJtH««-» 
i:«5f- ? ^IEfii--i>IE^*a*MU*L, BiIIEIEfi 
*K-C7'-^ie«*L-cv^fciitc(i, ffiiEIEf&#a(- 
i 4 «reiT£^Kfll«>R0 Srff*>ftv> J: o ULfcCt i 

[0 0 0 8] * fc, *»WUJ:*^rjB«ttai'*fflv»7t*' 

<i> WEIE«i¥aic.J:4flE^"IEB«^OIE*ii«rff^ft< 
[0 0 0 9] 

[»wosato»B] wt, *»w«>si*«>B«i*iaif"-- 
50 ? 4 /*- 1 imx.tz 1- > xmtbw 2 1\ c.c d .4 *- v 
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■e > 3 1 , i&mm? 3*mtbL xwms 

««*»-ae*-f«A/D3Elft»6 4:, 

@!& 8 t iKSSaa^ff 4- o fcAODS P (fy' J' A- • 
•//t;i"-/n-fc7t) 20t, RISC-70D7' 
n-t y*i 9 t, T'-i'Elt<*ftS»l 5t, *- KX 
n -y h S ixtzmVLH A*i)ii-YtTi?-t*-tZ> 

tzt><T>\/Y (4 > 9-7 i-X) 1 6t, 7--V*A>W 

8fc, n«XHl*Si : f-Sr^L-cn««»t--7'-yXHJ* 

[ooio] sit-, frie*^9(±> tR»B#(c«ffe3R^-3 

OJSfflS£#*!>&fc*!><OAE«&5 fc, Xhn^f§*|llS 

lcd9 t, t&t;. ntk&iz&z&mmi'tzfTZTtzit) 
m>7$.zmmw&ti i u*4-ur*aRflti&tff to 

W±*<o»f*(;f#-9 #SC<o$i|ffli £1t& 9 tztrxo -> x 
■fAa> 1 3 tdxtv^, «sfpgM OCIi, 

[0 0 1 lj H2li**lfc»«So*j«9ufflv»*TTIG© 

123 fc±«*fc2 l'k4r.«ifcflrtttt**t» *ftJ: 

©Jffll m 6 * -5. M M * fit x. , C O HJifil S« t H I 
U^-r«iS0K 1 2W-/^tA3> hn-9 1 3t* ! 

[0 0 12] H2 l-fe^T, iftESigVplil 0 OVg 
S<7>5e^Ej®-C& I) , ')7rU>XSEVrefli5V 
fIKOpT^«E-c*4 0 ifc, I*ii*EVD{±«EMftp. 
EIKSII2 4 -&^4e>O«EjS-C*-& 0 CtubjSli 

SEflKV p , 'J 7 r U yxfEV ref, SEf&ttEVD 

14 sum $ tvusHW uftSP 2 4 $ & . vstw 

[e]?&gi$2 4 Uti, ftWEcO^ESW h 7 >"7X * 2 .5 4: 

^e-c-*>£TS&mffi2 2'Nensp-r-Bo j-d-au 

JjS^CO'UTrl/.y^lEV r e f O^fbfc 1?]$ L 
Jt/^^IE-Ciiji'* 5 >W»t5ltJ «t -5 U'fc- 
oTV>& 0 mEftlJlfllIallSffl5 2 4tCliv±j^<75ii5i^• 

E9«Eft I J^fll> 9>vX ^ 2 5 <!:IMIfflll!ft2 &(r>m-9 

[0 0 13] znXnizmr&Ziitz-simtfm (SE»J 



(3) iff &9 2 0 0 2- 2 2 1 7 5 1 

«r>«S2 2oo ^oE*o^S{-en*ni-*«Eui&i;.7t 

•J7Tl/>XHiVr.e f £A7JU SESUW > '9 > v 
X*2 5t»IJ«l@IS2 6(-«tt)m7JSES:«IJ«li-*o i 
HtmmLX* <( $ >y^^^iXt}L, >f|fe 

f >^fflh7>yx?2 8 iONtltgCt*. -$B#P^ 
4rffiiLr*»<b«Sx> y^>^ffl h 7 > vX? 2 8 *' 
OFFttlia, mESIJiai h v>^'X^2 5coa7J i:SH 

en*nsna<, c<7)U7TP>xmEcj:^>^E$i|j»t ^ 

WON-OF F *B#a%?!|KfT i:i -r*73-#J L^^TO$)J 

Mmffii-ffi^wttE^ensDi-^ctA^-^^o c 
o*&^omE«iffliiiisog-apo*'>f 

[0014] urSEJ&RSfc-cjiHWiafl-jJtitiaj* 

20 mizS.Z > *4rs<->?>Xi&frX'ihiO, itzft1i>lW,WzQi 

entPSEtBt^jtcsijttiLri, &>o«$iufl]Sn$ti 
wmixi>*ftizi&£xmw®fti**+&mm<s 

9 4 $ >r5&^@l&ofBf*^^Hi:x>f h9 
^->*x^<0Jtia:-r«EWJi«t-*-4Ci:7!>*-C#4^i«), « 

*«2 1 * 1 ft-et*LT«Slt2 2 *«»«C-C««L-- 
tzt\ Ztvtlimz, ±SC«g2 1 *tlifeoSffiU53-SJ 

Lz^zm2 izm-r x o ^m^^mmL. -'twbm2 2 
* 1 ttomM-e^Bg l, Tgr>s® 2 2 2 1 £fg 

[0 0 1 5] H4(i**a9K«0*>9.t-fflV ; iT9S* 
ttftO*«»Sr'^i-|(iWH?*»)-» (a)-(e)(i, EI2(C 

./Ti-±scm®2 1 ^-rfljsia, (f)av(o) 

4 0 T,K3B«.ilO«ftOTW*a2 2 «i, 04 (f)U^ 
till:, K»^i:i&(:T*9IttudMIS.«iTilME 
. LTti<, i/wl±, H4(g)lC^-rj:Tlc, R^Rtt 
' • IzlMZHtmiKLX'b iv». *'fc;.-i*«*2.ltt v . 
B]4 (a)l-^1-«k 7 ic> ^^i^mSffll-^tf {-5lo 
»fe*t*i^.»;M»**Tt J: .ifcli,. 0 4 (b), 
(c)i;^-TJ: -9 UM-1IJ«^WlBj*ffifflllc5io5R(b*t4 
.J:'?(;Cttf««-C-^J:<, S<btci±, (34 (d), (e)U^ 

50 TUl> 0 
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[0 0 16] H5I±*^«6B.^W*^ 9«c'j3V»r, ^ 

ff^^ift t gpiEffi t c m v » 01 1 m-t mm m x*> z> . aiiEffi 
> xtaa l *:* * Lfc-t chum-* - 1 u 

<fc 0 te&# i x- <r>im i : ffl t£i- « ft * * + * c t ri ? 

k, *^ (IR) SSft^'f *- K3 1 J&><b<Z>jj5tft.ft£pr 
£ff^tt^g 1 1 WMM 3 2 XKttZ-tX. tkitU > X 3 
3, a*JH&3 4 (HU*JV»r, ^ePa, 

b, c <n}&&i&±.lZ&Z>t:itomni* ! M«&LX#>2>) UPS 
#tU tt^#^S»Sii, Stc;&3 5, SAV>X36 
^rfl/c* (ScAla* , b* , c' xm-t) iPSDit' 
W4*B3 -toa^jUJ: Otft^ft:* T-Offi 

igl 10TSE^ffi2 2 £$i]iSPLT5;ttH3 2£a, b, 
t <)«?>lfenrffiT-*So Sot, nr*!M**t*flJv>4Ci: 

[ooi 7] c <o j: o%*immmimm 

jjfl SrTjrT 7 n hX&Zo El 6 .u*jv»t» £i\ 
*>7(OEEPR0M14 UfcftS;h.TV>fctt?'- * * 
R*ifli- (x-f -yXS 1) o *v»-C, KflljRpH^ 
15i]x.lirm 1 l-jjrr#y< ^co^- k.L.C.D9-UfE^$ii., 

KaMfctfi 1 }, *|5#UJ: 0*R 

$W:t-Klfi7>n (Xf 7 7 f S2) o 
- K*»atR$<tiV»6-tcii» H l U^i-miS@g& l 2 

•gmzoFF iz.Lxm2 iz7r:-tms.mw^U2 a izm 

mvmSZiiK^Xn UL (x-fyXSS) » 

»iiTJittiBo«s:± % jmj*-k*»r,: 

[ 0 0 1 8 1 JftftK- Krt'SiRSftfcii&fcUii,. 

tt«oia»«o«* * o n iz l , Tsimmstimm-fz 

m2lZ7f:~t&'BM2 2 iZiiLE EPROMl 4frb?*>.. 

[6] £ RtfSEJ&KJR * tDfflttJR t= L » *<r>&nm £ O F F 
iz-ti (Xf7^S5) o -eoffc, Xhn*'5E®&a£ 
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.Htei-* (XT77-S 6 ) o U 'J 

7) o l^'J.-Xai*tJj£#LSitrv»4»^ZJl % iUffifflt 
S^ff T (Xrv-^S 8) o 
[0 0 1 9lBI7li**l4HB!KonrSE®JK**fflv-»fc* 
p< v I c i3 ( t -2> iWI W 7 o — f- -v - b -C*> & 0 }M!EffiL 

a-cj*. isow^at L-ciM^es* •> > ? n tc 1 •/ 

h-t^ (Xx-y-7'S 8 1) o -^t-, XtD-fAgtlK* 
3 ) . X b o 4f <b*«***T , * l± X h n **5t^Wf^. 

z Ltv»ii>*#t:i±, flrsE»ttai«>iz»«o«aii4-6 

NU, «E*IJ«EIKffl52 4 :|:fi(mu iffl^kfi 
*-7>?ni;*W>t^ef |15iOa, b, c 

'ov>-f ii*>ottll) oKiiWIt? # 4 J; o USW® 2 
3tf)^tt«r«ft**4i:it:#iI2.2.tf|l!L, (X 

T7-/S8 4) , tm\m.x'<7>m^&t%&imfc<r> 

SUffifcff ^ (x-r -y/S 8 5) 0 LTH 5 {c^-r-gTt 

■7-S86) HI '\Z7Ft><v 7r^reU 7tZ— tiftfilZfe 
m-fZ (x-r- yVS 8 7) „ . 
[0 0 2 0] ••fna, iBI^fiS* 7 > ^. nt-1 *7*.^^' 
t (Xr / VS 8 8 ) , i«5e*tfc£fc4te¥#UOV>-C 

oiM5fe<ti^*y 7r^t')7 utfrtt^*.* -ewjaa**! 

; fTS.07iJO2^7CTif & o T 4 iv>, itz, 
30 a . b . c <0#ttfico-o *>\ a.Ott«littM.ttiKoffi1t 

[0 0 2 1 ] ^;t£. »?>.*tfc.#ffl;IEit"j: El i ic^-r* 

($1- 4 «t 9 (cfESfti-^ § »f«E V > x** i 4 fif 7E 

W V ^ XO^SftfiSr#ttJ L Ut7 XS 9 0 ) v 

ft, ^TSeJI^Rft.l l.«WJ»«>IltO:FFi:t* (x 

t77*s9 1) o zixizx^mmokm. (x*v?ss.) 

[0 0 2 2 1 ttH. ±ISX hn^lf i-y ? (Cl^L^ 

5tfi «• >.< y 7 r X* 'J izfem-tz$im% ff w, # e> tL/c 
jMS6««t|)««v>x^it««i-^Bf5e<ou>xo«? 

»ftSr*mL (Xr- yXS 8 4-Xf--yXS 8 9) v BT 
SEJ&KSloiEi!t«|O*a[*0FFJ;Lfe (x-r-y XS 9 
1) ftl-X hn^m*WM-t-5>^Tt-LTt <tv» 0 
50 [0 0 2 3] ifflSE^a ( X t- y X S 8 ) £&T8L S 6 
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S^O^-i y J' £fr v> (Xy-y/SlO) . 5tS4"7>J# 
£l±5£«7$^T1-&i-Cf#o (Xf-^Sl 1) o Xh 

2) . -fowu, flIIBfta'Cft&ft&iifJFttJ: 

1 *+ * I" > X<OS?» <Mt 4- 0 b 

[0 0 2 4] U U - Xtt**^# t $ (i. JS* 

mmZftn (x-r 7^S 1 3) „ JSftftyi-Cti, iB53te«L 
S-C# <b HTtfigUIt U r ifee L tzWt •) oh □ s. t>*-> -V y 

3«0«|flp. X >0*&^<7>f|#»ft*ff*<'>> 

^H*«->g-ic«cfv»rB«!ft3Btfi : i-9 (XT-y/s l 
4) „ *<7>&, ««SitfcBffl>*H«fi^L \*T?f 
S l 5 ) . &KU&CT«f$*«>4tfr(:: i^t'J*- 
K4)F«>ettitflEiceJKi-« (xf y/s i6) o :<o 
IBK flT««M*9tl 10B««W*W«i» OF.FttJK*« 
ifLTv^o *LT, ■««*oiE»;&«»TLfc (Xr 
•y7*S 1 7) f£U, 10jE»»o«ilS40. 
N fCTTft^tttt 1 1 ***1-***U-J: •) KWfflOfij 
***»R***0*MfcL Ur^S 1 8) , *<Df£, 

[0 0 2 5] coiTtc, *«traffia^S7&tttifc*ffi< 

*r3e5EMm^om«flwfr a inn- se»««to w» *ff t> & 

«»tt4&flT*»«*oe»«rfT*>«^/S*» X > n 
ffl-t4 t *-C4*«t^o*ffl*«/J^ < Tiitfro § "b 

* 4* 4 i t jJ«4 v\, S <b U * fc , flgfy ^ - KJA*0». 

ate is ^-c, Br^ff^^osas^Br^BttgiojH?«i 

[0 0 2 6] ££5, ^^i«gl*fflvvfc*^5. 

[0 0 2 7] [3 8<7>tflJ-CI*, iem*7-<7)«t;ES-r-5.« 

>XP4 3 t v y h 7-r )^-44 t x n-/?x 



(5) -!|tS2 0 0 2 - 2 2 1 7 5 1 

S 

■m 4 2 «>JRItV«>^K«railBff « t> L r» «b 

-#X&*f r7Cij&*-C£So 4^, H 9 <75{?lJ T-ti. Itft 
* ; f-OiBrUE11't&*«l'>X^i**. >>X5 1 t v 

«*5r*4^r*'jB««5 2 t> u,>xw5 3 1 , 

7- u* t-cr. u -rmBE * ffi # vsm^nmmm. 5 2 u« x. 

> X^ ; 1 ^r^Rfc-r -5, U > X» 4 3 , 5 3 i&Wl2-<t2> C 

> xfE»sr>*j-^ tt<ct **r zmn-y x»^c * w^. 

20 [0 0 2 8] fit, [18, 9 0WJOJ:TtZ > *T'3EJ&R ' 
^«oe«Srff 1 &*>4:v»j: t t: v-y > : XMpp.-#~iiildr 

30 [0029] «* v .*%wjcfflv»«.irsE»ttfi« A »m 
.. si*-cw»'-r*iMt«>aic, , m*.ix. m«k»--ce»-r 

[0 0 3 0] *»Wic*nt*5/'-^>-x«»Ji; 

4 v > x u?nasj*jft u > x * k 

t.t, S^fitfi^JtcJ: t)^BLTV>X^<oj».^ea?:^ 
x. i: o t;f#«; $ sh-fc nrggfcjS W > X Sr ffl v »>c * * v O 

40 [0031] *i6w<7)* > 7 izmm~Biti£%nrmz 
[0 0 3 2] *i\ if%m<r>i}* ^KMmnm^^ 

ttrnzi^xtSLW-tZ* B1 0ii^W<o*j« 7<omo 
.^ifi^lj IC^tJ^ ; ^^f14 5 '9 - £ ffl V> ^ f->' * * X 

BT^ff^Si4 0.9(Cov«tKft-*-"*.. 
[0 0 3 3] . **M«tT«r*JKtt*4 0 9t±, 7^13-- 
^r-f >y*'*iti:BWl (S»B) 4 0 9 a t«t!cO«g4 

50 0 9b *»e> * 4*#M*ttiT*««« (ttT> mt; ?r«» 



-5- 



9 

wmtw-io 4ii i±&st4 o 9 bu-en 

•Fitfctt £ n/cmifcO ^MSStf?, 4 1. 2 (i «r^ffit)ttf 
4 1 1 fcfcflS** 4 13 J:^LT»R4 0 9 atS 
14 0 9 bHUS^^it^milS. 4 1 4 l±tISScODl^}g 

tits 4 1 1 <r>miLmzftm-rz>t.z>t><nm%.%iW.. 4 1 

5,4 1 6W4 1 7(i^-n-eit?S#^S4 1 4 Ufttt 
£;ii.*:i&Jt-t:>-*-, iffi*-t>-V--SO f ffi«l-b>-<J-- 

•c, ;nt)iiifoi o cee^^nr i o<07t^g£ 

[0 0 3 4] fcj-J, tt®l<>X9 0 2, gllU>X9 0 
1 , RX>\ 7*>J XA 4 0 4 , -^jSE&X'J XA 4 0 
5, 5 7-4 0 6&l>-pr£BttlS<7>&ffi<i, ¥Sfi< 

t4,j:<, it®, in mnmmm <r>m. itrnzntxis 
<c>l£j$®, w-m, mmnmmm. &&v>(i, tmm 

iiii> 0 jar, ^ixh<r>m*imLxtimmmt^^ 0 

[0 0 3 5] iTt, SIH4 0 9 a (± v fflxJi*. P.Rai-ch 
oudhuryU, Handbook of Michrol ithography, Mi chroma 
chining and Michrofabrication, Volume 2:Michromach 
ining and Michrof abr icat ion, P495, Fig. 8. 58, SPIE PR 
ESSTU -"^Optics Communication, 140# (1997^) P187- 

i90i;ta«i$itr * > T'u -f > 5 5 ~<r> a $ t;, ti 
&<7)®«4 0 9 b tofiiJtcmKrt^n$;lt&i:, 

t)t:j: f)»«g4 0 9 &&mzLX't<r>mw* t mt-tz> 

JoKfcoTfci), Zixizi: *), tl£#ofl« 
£kf > M^Sg^T-^S^tfC't < , $£>l-, W>X9 0 
1,9 0 2 S.LK/X(i7"U X.A 4 0 4, -^iaitSX'j 
XA4 0 5, 5 5-4 0 6cDiSK J * , iES^1'tK<fc£^ 

OiCtzHmnnjEmrfrix&Zo fcfc, Ig4 0 9 bo 
ffili, fflx-tfE] 12,13 i:^ti l U, »BI4 0 9 a 

[0 0 3 61 *$kmMl,~i.iU£. %>m*b<r>itlt, 

u>X9 o 2&o f -/ , ;XA4 o 4<o#Ai*MtttWi5-e 
swjmx, ~%mm$t4 0 9-eswsn, xuxa4 o 
4 ^jsiatr, r^22iM7-"j XA4 p 5t?$<bustt 

Sft (010+, ftlS+O + epti, 
TTt^jltfCti^LT^Sc ) , S7-4 0 6T?K 
SKU^X9 0 1 £frLTWtcAI*-t-£<fc ; jt: 
5iotv>5, :<0iTi:, U^X9 0 1, 9 0 2, V»; 
XA4 0 4, 4 0 5, ^W^tA 0 9UJ:o 



(6) #^2 002-221 751 

[0 0 3 7] -f RfltHt LTCD»Hfl4 0 9 a<0 
$SmttHl^|!:ig(;4-^J: d.Uif»^fi4 1 4^ 

f>co{f-^(-i: <9 #TOSJjtf£4 i i o«^i^^l:$-<i- 
l.;ti:j;i)i^?iao -t 4.1 4 
^, iSS-t:>^-4 1 5, ilS-b>*-4 1 6&tKSI8|t 
*>*-4 1 7^«bJiaiaKRO f SK3£a ! "U^I*:i'e^ 

^ofg-^^x^sn, »^S4 14 

/0 *IR4 0 9 a (Ofm^i^^ix^ «t n bm.&.Z'&U 4 0 
9 b (;£P*n1-& J: n iz s Br^j£^S4 1 1 ni&VtfkZfe 
fc-t&fztxnm^rZfttrt-Zo ZfflXniZ, »K4 0 9 
a(±H®4 0 9 b\ztymZix&WZ?Ut>t>W>%%-ftX 

OHt-t&Ci: i-C#^.o 4- is, if§fit-t>^-4 1 7(i 
5r<tti<, -e^^, H^f$^?-4 0 8frhCT>it 

^70t6ftU>X4 0 3 «rSi)^L, -eoSfi^f,^!^. 

^ > h n <t o (Ci-itlf J: v» 0 

[0 0 3 8] i/c, iSlg|4 0 9 a ^--t? 1 ; < $ K^O^fK 

o-e4?ip^-c*-5>o ids, t-'j XA4 0 4 1 »tm*$m 

4 0 9 ~im L ta- y h it? Z> C <!: ^ 

-2> o . . ■ . ■ 

[0 0 3 9] i/c, 0^^*B&L^tJ*, pT3Sff^^4 0 
9 <omfo±.l,z®tt:mtm : F 4 0 8 & U v ^5 7 < - Xn 
-t x iz J: 0 HM«j'u»* L X i> X ^ a 
30 [0 0 4 0] ifc, 1/>X9 0 1, 9 0 2, X';XA4 
0 4, 4 0 5, 55-4 0.6 (±. V5Xf 7 K 

PUOtBft^ttTIi^ U > X 9 0 1 , 9 0 2 i) x ~f x ) XA 4 
0 4 7>>ibm*i-TBfiS:&^Tv^^, 1/^X9 0 1, 9 0 
2 tRIt * Ct^< C t tfX & Z, X. oiz 

y.'iXA4 0 4, 4 0 5, 5 9-4 0 6, BT^tt^4 
0 9i^ffriU£, X«;XA4 0 4, 4 0 5, oT^ffm 
i64 0 9(± l o<7)7t#Xn y ^ t-fct) , a^:75 ? #^t4: 
40 & 0 UVX9 0 1,9 0 2, X'J Xi 4 0 4 , 4 

. .0 5, 5 7-4 0 6cO-SH*^v i i±.^:S|54;*'7X-e^$l{ 
Lxi>X zoxn izmfe-ttxtf. Zbizft$t<7)&^ 

[o o4 r] mi ov>mx&, atumtO 4v 

ia«-t>*-4 1 5,.iSS-bV^-4 1 6, fgJt-b>-»f 

-4 1 7*tim, iaiiK^k, ^^njio^t^tBr^ 
^Ktt 4 0 9 xffiX-r Siii:L -5- o -et± & < x 
tiv'o ■«#Hfi4 14, ffljK-fc.>*-4.l 

5 , a«-t:>*-r'4 1 6.,. 4 1 7lf|, 
50 ^■i*#otM6Seft'«**W*»««4 0 9-CttiE-rS J: 



-6- 



(7) 

11 

[0 0 4 2] pT£B«8S4 0 S.OMOftkCOVt 

"Cj!E--<^)o 

10 0 4 3] Hi 1 li^:f§^«0 * * v (Zifffl WSIt^ 

B-Kift 4 0 9 oidio^isfeflij l t & 19 , c: *>ntfcffin? 

(±, if lit 4 0 9 a fS.U4 0 9 b i: <7>Ht;E^ : f-4 0 
9 ctffr&ZiXX^X* ±i\htf%W-&A 2 3±UKIt 
biitv^„ f LT, Etf?4 0 9 ci:i!lDb^lE^ 
^£4 0 9 bftCfi^Chia I)-, E«3ff^-4 0 9 
cJ;»*WU»«r4#»*±i:$*r, iffll4 0 9 aO 10 
5KttSr3gx.*Cfc34 i T-^-5> J: ii:ioTv>4, U&4 0 
9b(OBl±, HI Zl^tioi:, WI'C^«-C*or.<> 
J:<.>U H 1 3 UtjvT J: t U, Slff^iiJT'&o T *> «t 

11 If, 4 2 4 liiK«%l4 1 4 »=««?'ixfc«it' 

<i L> ffift iz x h m ogLit * *«-*■ i> a n izmm 
4 0 9 a i&&Z-tt&«<\ m»^s.4 1 4&tm&i& 
fits 4 1 1 «r^LT*«4 0'9 bUentPSil*«BE*« 
ft$-tf£o .rot^ iage-b>-9— 4 1 5, iis-t>-^ 20 
-4 1 6SO ! "?6fi|-t:>--^-4 1 7^>f>«0ff-^-t(H]B#i;# 

» £\ i*Jg|4 0 9 a i:iiEf^4 0 9 c OgEStCffco 
lL^^*n=b-S.<7>T\ »K4 0 9 a<7)l9$li*^S)S)li6 

[ 0 0 4 4 ] 111 1 4 (i#S£W<7)# J< 9 K*ffi*rte«tqTJe 
0 9O$<b(Cfl!iO^«6^J*^LTV^ 0 
tfcWi, WB«4 0 9 a tmU4 0 9 bOfflU^iJJU 

Offi^^-4 0 9 cRZ/4 0 9 c' Vm^HX^iA 30 

x\ hi i iZTHzixtcmmmtamteZo -r%t>*>, je 

MMl-4 0904:40 90' tf&mm'&.lfe&XfthixX 
E?n-5>o w<7>»£\ E«*?-4 0 9 ci4 0 9 c' (i 

«E* j enip$n&t^i6ju#ai-r*<?)-c, sum 09 

aSr^S-tffcTJ^Hl 9U^L£#l«Sf?!lOt#S-«J:l) *> 
[0 0 4 5] EEMHP4 0 9 c, 4 0 9 c' U«v»*# 

m^M. y y «? a (kd p) \ y > 

BSe-tK^T^^-^A (ADP) , -+^^0^$ 

rOscPbTi 03O@}g^<0)±1|-trv 5 -y * X, ~7 
yffc«J*U tf--;U (PVDF) «0*«EttftKt ±12 / 

iU>. 4*>, c.tuboffi^s^-ifUffli-**!^ US 
■ *W»-u+itix, ±!E*ifel«t:i3v»r»lR4 o 9 &<r> 



#^§2002-221751 
72 

10 0 4 6] tfc, E^fH^ 0 9 c, 4 0 9 c' <0*t 
StLTIi, .f'^U?^, ->yn>=7'A, T^'J^x 
PZT> PLZT, .f 'j7 7ft^-'Jf> 

(PVDF) *<p]*«^F-BE*^ ■>7>ftl:'- , JT'>4t 
fi^H*, tf-0 r'>7Ar*9V Kt h y '7**pxfU 
> o**6-flsO*tffl «, » *> ii 4 „ E*tt £ #i" 4 *« Wfl- 
*\ BE*tt*#1-4*«:»lllh EHtt?rtt4i7Xh 

[0047] 4' HI 1, 1 5OEIt?4 0 9 ci: 

A0s«rfflu»4»frU(i, Etfl : -4 0 9 c *8tlO£ffi4 
0 9 c - 1 fclEMttfM 0 9 c - 2 

[0 0 4 8] HI 5(±^%^0*^7USfflD7|i^Br^ 
5imift4 0 9<0$<b{:^l!l<0||Sfi«S:^UTv>-6o «1<7>* 
IPltii, Et5g?4 0 9 c **»BI4 0 9 a t^g4 0 
9 d tlZ£ QtkWZiX. »1K4 0 9 a tW&4 0 9 d WJ 
i:S*ft4 14 \Z£ l).Mn$n«IMlR4 2 5 

LrsE^entnisn* «t iuiot^i) , zbizctxt 

(iglJU, S#^4 2 3±»Zl3:Jt<i>tL/w«g4 0 9 bUt 
il«M4 1 4 tcj: <0ffl$t2ix2>mm®l&4 2 5Sr^L 

T, CO*Jfc«"Cli, 3»IR4 0 9 a(±1E&4 0 9 : dtO 

wuentn*ft**Efc**4 o 9 b(cen*p$<t4*ffiu 

[0 0 4 9] -f-LT, »BI4 0 9 a, US 4 0 9 d fflff) 

.«£EOf^-SrSEAittf^ ^rae?&R»*iawu<)iaiBu:*' 

o«jgJni»«»*t±tcfflv»x<> iv». mS4 
0 9 d itfSM4 0 9 b co«t o Ul«SSc<01|g^f>«^$tt 
iv>. :nffi@i.5i:SU. 4*3, *H-c 

[0 0 5 0] H 1 6 Ji*5&^«7)* j< 9 izmm dT|^4 
B47cift.4 0 9 <0.$ Uflfe«>*Jt0l** Lt ^>4. c: w^i 
tttRU±, «5a^7J«:fiJffl LXK%tm<r>MV&mtZ*tW 
ZXniZLtziinX'. 5LWis4 2 3 <oi*igEJSH-hUli7lc 

M&K4 2 6* s , HBJit-aa'fkvy 3>x<±#»m ^ 

■K**» 4 0 9 eOSi^SC^ttttH^^ttTiJ 

4 0 9 eO«ffiU(±T^^--7A^(0^Jg3- 
h-e^"c»n^»IR4 0 9 ajWB&itT^T, ^TSEJ&K 
^4 0 9 tfllAL-Cvvii mm.4 0-9 eOTHU(±Hft-' 

«3^;m 2 7 3i f ElS:$*tr^i), ztibovf ^4 2 

7(**il'€'*l4E«Hft4 2-8t^Lr**««4 1 4« 



-7- 



(8) 

13 

&%t2iVT^Z>o L/;i*ot, &-b>*)--4 15, 4 1 
6, 4 1 7, 4 2 4A«f.Wfiti:j;ot«»|lt4r4 
U v >T*tf> «b ii4 L £i*ft£S 4 

1 4^<b<7>aj2Hf-§-t-«fc*K ^IE*&iaSS4,2.8 75^#r7 . 

iKffi4 2 6 t<7)^UtfJ<«S*«;*r-g-n^jl,4 2 7 liS 
§£X(ii&*$;h., &«4 0 9 e SOLIUM 0 9 a 

[0 0 5 1] COt§£\ §=i ;u 4 2 7 (i-Hi-mUS: 

)14 2 7liHB-C{> £t»U ?xX8S5 4 2 6 £&1K4 0 
9 e -OU 4 2 7 £3l^i§r4 2 3 eor*Jg|>£B1I 

(cistt^ i t u iri <fcvv 3^M2 7ii'jv. 

7 U(i5Mlt!fc#J: <9 A *i.?> J: •? (cLTi J; 

[0 0 5 2] Z<7>m&, Il3^M 2 7?)tM^ 

01 7ti^-t<to(; > mmi~x.-oxmt$-&z>z.tiz£ 

»K 0 9 eStfi-MIU 0 9 a URlfiKO^fcfc-S-x. . 

Sili:n:iit*^ c ffc* n^4 2 7lilf 20 
-C<i>«fcv>U Z.ixh<r>u ^ )V A 2 7U(iSM&14#: 

[ 0 0 5 3 ] 111 8 li*%W<DJ7 A y U«fB Dj-ffifr *TSE 

»«»4 o 9<7>zbizw.<7)nmM*mLx\<*z>o z<n% 

mm-eii. £184 0 9 e lift*0»«tt#-Cft2fc*VCi* 
*K JE*mt LTO*il4. 0.9 'a (ir^ 5 -">A**»*b 

KiS^x h*f6«i-4wt^-e# 
4. IlX-f 7f4 1 3 fc^xflMSiJfSJHffiX 

&^;l&ii:.rt*-C§^ -££4 0 9 e &UWR4 0 9 a <0 
MiSfii:|Ex5:i* ! T-^, 01 9iico^|fe9J 
|:^t4 3-f ^4 2 7<OKfi£7F U II 2 Oiin^f ;U4 

EI 2 Hi, H I 6U*Lfc^JfeW::i3V>T, 3^;M2 
7OKg£0 2 O JC^L^i T IC Lfc»^Ka-f4*X 
$£54 2 6<r>EfiSr^LTv^ 0 -f fc;b*>, 02 1 Utk 
-f± .0 tC, 7jcXE54 2 6 SriRlt^UEfi-rttlf, 0 1 

fk»&JHB*&|K4 0-9.e 40 
RO f »iH4 o 9 ai:4i*:t^^b 

0 *fflv»r *« 4 0 9 e ROW"* 4 0 9 a * 

%z&z*t2>m& (0 1 o&oqi 1 8 <7>umw) i±, »^ 

[0 0 5 4] JiH±v> < 03j»b^3EJB#«oiMtW 

5 9-03B*K»S-**-0»c« 01 5 0Mi:ft 
ire, 2i9J.l±<oAifflv>t<, «fcv> 0 oioi^m^ 



^2 0 02-2 2 1 7 5 1 

[0 055] 0 2 2ti*&w<nzb\,zm<nmJkWi-Vk 

ij * i 7izmm^m^n^fm^t4 o 9 *m'^tzikwt 

IS, m^rtflM*. 'ivn^lfv/M^, PDAS 
9 0 2 H^itfg*?-4 0 8 i, $tlSP3U 0 3 tt»— 

ooamti--/ n o 4 *»isL-cti*„ ^suraa*' 

ft^-- y h 9 0 2 r-{±, U > X I 0 2 iMotz%si£frb 

8f>±j-«i«i-4„ °immm4 o 9ii> *^i4pt^ 

[00 5 6] ^mrnm-i-tiii.. »*iEJt* f SEt>or<>. 
wmm&4 o 9*ae«s**ctTptr> .h 

i fc, 7 M 0 4 l±*HWO*ffem t L-C-T^ 

0 : 9 t tt&ffl v » * C i: "C iC - A ; , SEflfO jftjtt^ , jfcijfc* ■ 
*f^.*it^**.- 02 2-Cli, WJift^l 0 3 

» * ffl v *z ?imm8L v iraejft^ w > x us v » * c t ' 

-e#4^ BE*«)*Srffl<'»*»6-oiriK." 
[0 0 5 7] 02 3(±^H^O*^9(:iifflnTHl^Brgg 

^t«<o.$.^>u'flfeo*tiiwuife4, -* 4 i 8 

t-tt< «t -j t;«**iiTv»*.,ait#l : A.i t±, 

1 6 3 t , 5¥14«:i 6 4'tb|HHC|**iir-v»i.o v>f >' 

[o o 5 8] 02 4&*mi<?>ii tvizmm^ifc*-?* 

WTO.n^^l 8 0-ett\'aa».«l .8 Hi»«K 
";»,/ffi«»^«il**U.J:.«) i «l»+*b 0 2 4 Xlt1» : 

ttnizz^mto+zwiniLxiit), 02 44>. i s 

2,1 8 3li^t«-C*4o ■i^..jftMl(tKStA:>>.0%ai- 



15 

8 4, 1 8 5 7i*rait& U ifcttl 6 l***»<b 
[0 0 5 9] **J6W^>Br.SE?^Ka 1 8 8 Xlt, R*f!£ 

1 8 9 7j*ift{*i 6 i o*ui&i:riaiau«»+*c t 
x% n&m*mt Lxmm-tZo *r&mmi 8 start 
tti 6 i -cmtoznx^Zo mtt L-cii, ->u3>-5j- 

[0 0 6 0] fci5, flE*«b*tfflv»JtBriEJg 
rt^gUfc ■&„ -ewit^tzti, Mx.lifi2 2 

x**fflv>T»Ifip#*1l|i$i-*4:J:v\, ifc, RWfflo 
8|&4 0 9 a<4, ^0L^v»ffl5^-(:<sKlt-CiJ<.t, ol 

[0061] j« ? uafflBrfi6^Br^j» 

2 nmSDSA/5 
ttS. i-^^-t,, jftfl^S 1 7 2 nm 

mmi±X-*>Z><DX\ 2p*U«5*S.D'<OTB|fl[Ji» 2 nm 
13L±fc-r*o DO±mtli, nT2c.#. > X 5 1 . 

i w*«^riaiJ:*it*K»^iMR«[JW 5 l 4 ofljts t 

fc***?5.'l 7Offiffi$£o|gt;i0, jft5MP-t>U5 
1 8 0*JHB"e*Mftt§l LTil5fl^jMI*»tM 5 1 4 ** 

nox = noy = n.o 
X*&2>o fcrtfU ■ fto(i#3t*(l«>JB«f**:^tv noxiS 
4 t>* n.»li> Brt*©£v»KkXi-*#l* i 

[0 0 6 4] H2'5i^i-J:-9U,'X-f y>5 . 

1 5**7, ^4-^?S5^#ft& B B B S5 1 4i:t»*. 

C»T.w»*«?-if; .A4t*»i*t-f***?-*ftaM5'.l 4 

U EI 2 nzmir 4 oiz, l 5*'*>t.L.r 

*^fl**M5 1 4U*»«#'*.'fniiP+*t,-.«t*' 
5HP5 1 7<4, S^tSR^S«^[6j7jfnT^*|*» 
X5 1 lo*||*t^.tft«.*J:^UEl«0l:-4O'C, JBff 

(nox+noy+nz) /3snLc' 
fc&S,, ifc, ±IB(2)^«;t3 2:oi: iofjijl^ 
(2 no+ n») /3 s nt.c 

ffi^n*(4, je55H=--fc^5 1 8 £»l£i-&iS5H : -ojBM 
^Srnrt U v K«^fliRffl[JHi5 1.4 0fls«U£*>4. < 
n»= f f • nuc' + ( 1 - £ f ) 



(9) ; #ffi2 0 0 2 - 2 2 1 7 5 1 

76 

;<OPlfM>>^"5 1 1 <4, ^ 1 , &2<r>mtl. 
T<OU>Xl5 0 8 a, 5 0 8 b^tfiil<OU>X 
512at v IS 3, »4«7)®t 0 9 

a, 5 0 9 bSrtni2<OP>X5 12bt ( :n«b 
U>X|Wl-jSWt&5 13 a, 513 b *4hLTRttfc 
HS55^f-i3«*a«5 1 4fct#L, #2 
(OU/X512a, 5 1 2 b*®Ti|X^-<i-4tWT-* 
4o iS^m®5 13 a, 5 13 b<±,-*-f -y*- 5 1 5 £ 
*L-C55«til5 1 6t-*«LX\ ft»ffrft%L&m .5 
10 1 4 (C^SiE^SrSWpiUzeniPi-ii^ 

&fr3-fr%.m£km 5 1 4t±, f^?n^^5 1 7* 

-t>U5 1 8-*#LTflMEU -eoftftli, iS73-^"t^5 

1 8 zmfc-tzftttii 1 7 tl^H 

£ * * tttK^ffl u— » $ „ . 
[0 0 6 2] S5«-?-t^5 1 8 f?!| 

— (1) 

*D'tt.AJ3LT-CJ:v».-&ill, JttHF-5M&ftA* 5 1 4W 

aw*tt, *s-t'**»vwit»<4*. ; . 

[0 0 6 3] tfc, fS&?5 1 714, fflx.<4, 

9JB«f*»n#li» m 2 6 i:ftJ: -j ^fttt & i) , 

i ' ... 

•••(2) ■ , 

30 ir [0 0 6 5] \&J3i..*j^FM«M 5 1 4 U.epiPi-* 

. «ffi(4, ^ijx(4> m^s^tiTt:, ^r^sfitsi5 i 

h 0 co4-7.Ui-tu4, epinBffi3&*jS5 < fc-S tr-otiTv 

**'«^f-5 1 7(4, ^otsngw*^^ t; pTIEJ* > 
X5 i i o^tttt^ff t^^4 n (zE(6].-f i<o-e, ®W 

v>{4a^U^^4C.t7i*T^4.o 
[0 0 6 6] CCrC, 02 5 K7jrf*fcJs8 v ^t)*)*^ 

554-5 1 7.osp*S»JB#r'*oLc' t4, 0 2 61:^491: 



•••(3) 

n l c 14 , n z £ mR n . £ U L X , 
•••(4) 



np —(5) 
50 [0 0 6 7] Lfw^oT, 02 81:^49 U>X 



(10) . #BJ2 0 0 2 -2 2 1 7 5 1 

17 18 
5 1 2 1 2 b <7>|*]ffl«0®, -*-&t>t>XjHF£- * 0^2 k + -5. t 1TOfc*>>X5 11 OjfcjSrJBJi f 

8i}iSaS5 1 4ffl!I<0iipOffi^g«-, -f-it-ftLRi *J.J: * i (± v 

l/fi= (nA-1) (I/R1-I/R2) .-(6) 
T-4x."9iU, ' &*>v Ri*iXO , R2ll, tt^*>t^ft* ^iSfr^i&ifo&Ji 5 1 4 O^U Jt -S U> 
fWlC^»-2> ItfS, *"fc > 1//X5 1 2 aiSiO-' ■(6)5^t?#iftit4 0 
5 1 2 bo*MHw®UJ:&pffii±l^>Tv><& 0 oi »K [0 0 6 8] i/c\ '#*jftOSF*t(JfflW^* % -' 

(nox+noy) /2 = no* —(7) 
ti-ittf, H2 7U^i-tt.1§, •fi^*>A»^«CjRS *5 1 40BUf^nBl±, 

15 1 4 explain l^wr-po. jes^^tfcfltaw*. 

ne = f f - no* + (1 - £ f ) np -(8) 

X'5-z.btt2><r)X\ z<o*i^oiS^^tJ:ffiss 5 1 4 co*tcj:-?>^>-Xo.#..a;sgpi f 2(±, 
l/f2=(ne-l) (I/R1-I./R2) —(9) 

7Ui5tt£ J: <9 tfiv^(±^^n-t-^.*l^<0*fe*ffi|li [0 0 6 9] ±K(6)& £ a*(9)5^ <b , *j^»fl*ifcfl. 

ii, (6>5fcT?-5-;l <b ixZM&Mm fits (9)&.X'5-z.b iz lAiZX2>#.&Z£m<r>&itm*i 
I ( f 2 — f 1 ) / f 2 I = I (nB-n») / ( hB-1) I -(10) 

nB-n»=f,f U.' -mc* ) -(11) 
X&Zfrb, I no' -nLc' ! <-fft I*, jEft ^l. 3- 2 SlSET**.jJ\&< ■ '■ 



0. 0 1^1 no' -ntc* I =£ 1 0 
t -ttl.tf. f f = 0 . 50tS, ftj^#ffcftM 5 1 
4 tcJ:*Ji*SE«l?Sr, 0 . 5 fcJ3Lt«*.4 £ fc#"e* 

I no' -nLC* J't*..ttA*XOMIR4»fe;':l,0 

[0 0 7 0] ±EI1)*«)±BHlW**ft l ;ov»-C. 
IftWil'&o rSolar Energy Materials and Solar Cel I 
sj 31^, Wilson and Eck, 1993, Eleeyier Science Publ 
ishersB.v.l& : ?fOSSl97 -^214 M% [Transmission var 
iation using scattering/transparent switching film 
s J Uli, lXfr?^fo&<r>±gZt2t1tZitf-t £<D 

mio6 w v 16 tcti, &tt5m&&<p*&* r t u 

t =30 0 ft m, f f = 0. 5, np = 1 . 4 5, nLC * 

D • tSA • 1 5j«m 
X'biXlis r (±7 0 % ~ 8 0 %PA±. > y>XtL 
X+fr^mi-tcZo Ltztf^Xs mX-l£. t = 7 5 /U m 

oj§£,i±, d^x/5x\ -t-ftzmmmtm buz z.t 

(-4- -So 

[0 0 7 3 ] *»?^iftM-5 i 1,4 s¥H 
np= (no* + nic* ) /2 

[0 0 7 41 oT^JI * u > X 5 1 1 ii, v> X 

t LtiStStW?*!.^?., 112 5<Ottl-C-t Y H 

no' i np £ ntc' 

[0 0 7 5] JilB(14)^:*-»£i--WJf-, ±K(13)^:<i> 
D • t S'A • 6 0 m 



-(12) 

* = 1 . 5 8 5, A =5 0 0 nmt-?2>t iSiS^ r 
ii« Safefl-e, r = 5 nm (D=A/5 0, D • t = A 
• 6>m (fc/*U DiJiyfAW^LfaJirim, ^T^R 
U) ) Wi^r#90%ti»), r = 2 5 n m ,(D= A 

/i 0) <nt £ r*»-5 o%tc^^.i t^$ti-rv>i 6 
[0071 1 f?iix.iir> t = 1 5 0^ mwi^i 

fg^LT., t = 1 5 0 fx m<r>®£<r>&®>$. r imfeLX 
SO A5t„ r = 2 5 nm (D= A / 1 0 v D • t = A • 1 
5 fim) Otfr%7 1 %t ^^»o * fc, t = 7 5//m 
' PJtH^y r = 2 5 nm (D= A/1 0, D • 
t =. A 7 . 5 /u m) <T> t b r = 8 0 % t 4'-5>o 
[0 0 7 2] Ctlf>0^*^ib, 

' ■ . -(13) , 
mi. np<Offl* s nLc' OflSl-fiv>lif&<,&&o — 
no' t npfc7$*ll&£i!t-fc£i:< iSS^T-^ffc^BliB 5 

i4 ois is^ am < ^Soi 2 5«tti tm 2 7 04^t«. 

-(14) 

... 



•05) 



•(16) 
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^ftWtOlIf; 1"fcib£!ftfl^^ifcfiil5 14©* 



t S A • 15 ,/ni 
( n u — np ) 2 (±> 



(11) #H2 0 0 2 - 2 2 1 7 5 1 

20 

[0 0 7 6] tt±li, no.' # 1. 4 5; n L c\ = 1. 

( 1. 5 8 5 - 1. 4 5) 2 / ( nu- np) 2 -(17) 
(nu' - S$ffc£;*:# <-T^{-(i, f f 'ot^t>^v>)5« 



np) 2 i: (no* - np) 2 t<0o *> v *^>K**S, 
[0 0 7 7], pT^#.*U>X5 1 1 O&^SEfi^ 

0 . ISf fSO. 9 9 9 
t-tZo — f f l±, 'J^Mit'r (ifaJii-&<7>T\ 70 
4X10-6 C//m] 2 ^D • t Si A -45jum 
ti"S 0 4*±J, t coTHttli, 0 2 SpbmhfrttX. n 

<Dt\ D- t<OTItli, ( 2 X 1 O-S/u m) K >fc 
*>*>4 X 1 0- 6 C//m] 2 t£&o 
[0 0 7 8] i^v *RO*^im4:JB.W*-CfE-*-i£<a 

7 nm^DsS 5 0 0 A 

I 0 0 7 9] 13 2 9 (±, [128 (CT^-m^gUS U > X 5 20 

«c0 5 2 1 , BTIEJSRjflCU' >X 5 1 1 ±> J: 
0^ >X5 2 2 t^L'r, «A(f C CD £ "9 fc$H#« 

2 3±(c^m^-ti:^o 'ft*'* ia3 7-ei±, isa 

L'O 0 8 0] *»*»*««***iCJ:.*i'», TOltB5'. 

I 0 .irsej»jftu>'x.5 i 1 (D&fr+frWim&m 5 

I I o**!Eai*3cx.*^,t i ■Br^**>>X5 1 : jp 

<> *R«^»^€ 0:0-mm*--eo»#IB«U*t- .• 

[ 0 0 8 1 ] ei 3 0 it^moij * y izmmim* ~*sM-tz 

p s i n 0 = m A 

h ( n a — n 3 3 ) = m A 
h ( ne— n33) = k A 



f 

i 8£ff*fK-e£&-< isw. 

-(18) 

±K(17)^I±, 4f i.L< li, 
(1. 585-1. 45) 2 /(n u - np) 2 -(19) 
*^ot<4J fa#IB§, 1 994, *jft#J6%*T>> *5.8Ii:. 
faiRSitrv^ i ^iC, DtJH O nm- 5 nm<t 
t>*^-C*^>o itc 0 0 A Sr'ai'i'i:, *<7)^ 

fttt««*«fc4«), as^-t^s i 8 zm&f ziaifr 

-(20) 

KJIUftn«h&£3iTO 53 1li, ¥fir 1 , *2 ")15 
3 2 a, 5 3 2 b £3rt&SfU OiS9J^tK5 3 2 t, t 
<7>&ft* - X-tf>i*iS$ Bf1Wi«Sft«W V > X 

ttHW»^*»*Lfc*3f>S!5 3 3 a to.Xp e ¥&Z:m 
4:Ol5;3'3 b *:#-t-6»2<OiSW.a6«5 3 3 
U. Alt** if* 1 , J* : 2 <OiS^3g«5 3 2 , 5.3 3 
-C01jtt#-$« i WT^i. *1 , $ 2 «0ifWt£.1g5 3 

. 2 , ,5 3 3 rai-ii, a 2 s'tiwitfciEiip:,- issum 

S5 1 3 a, 5 13 bifrC'a%& : f-frftr(i&m5 1 4 
■*R«t» i£9JHffi5 13 a, 5 13 bSrX-f yf 5 15 

1 4 * mpa-t h «t o o ■ 

[0 0 8 2] frfr£mi&l~iS^X, ^m^Miljit^m 
=f-5 3 1 iZXHi-riitUit, SS305W5 3.3 aO.}S?e. 

•••(21) 



•(22) 
•(23) 



40* [0 0 8 3] ±IE (22) 13 ± 0=^(23) ^COMiSOM 



h '(DA-nB) = (m— k) A 
tmhtlbo Lt* { ot, ^ljx.lf, A = 5 0 0 nm.v n 
a= 1 . 5 5. nB= 1 . 5 ti-^t, 
0. 0 5 h = (m- k) • 5 0 0 nm 
ti'O, m= 1 , k = 0tf4t, 
h= 1 0 0 0 0 nmf 10/im 

fcfc*„ aw*«'5.'3'3'oJH»f^n$3<ii ± 

§a(22)^«b, ns3=i. 5-c*ix(f iv>„ tfc, jrge 



•(24) 



50 



4: 1 0/<mtt $ 2. 87° t5;t) v F^/v* 

[0 0 8 4 ] ^r5BJMljftfl*f*#**.5 3 1 14,' 

JS^f-^ftffifi* 5 1 4^o£nJ0lESO^> • *7-Ct£ 

> x^^#<7) %k&mm * a -& <» uffl v \* c t **t ^ . 

^5) o 



21 

[0 0 8 5] 445, C ±IB(22)- 
0. 7mA^h (nA-n33) £1. 
0.. 7 k A ^ h ( ne- n33) ^ 1 . 
0. 7 (m-k) A (n»-nB> 

[0 0 8 6] itz, X h fvf^ y :7?}£ B B B £JS^S 
nr3e**>>X<>*^ 0 El 3 lfc«fc 0*0 3 2 14, .roif 
#o pTfEJ**.iR#ft 5 5 0 oflUftfcijr*- *> of* I) , pI^ 
.* * U- > X 5 5 1 (4, V > X 5 5 2 & £ 6* 5 5 3 t , C 
iXh V > X<r)fam±-l-Zl^ft'->WW'%M 5 13 a, 5 1 
3 b 3r:frL-Ci3:tt*:BeftJ!ll5 3 9 a, 5 3 9 bi, iii 
<bEl*jRHUttCtfc-y -f X h y fm&m 5 5 4 

t «r*LT»)SL, -€-<7)itgg^g5 1 3 a, 5 1 3 b £ 

wje*tt»5 1 9^mxmM.mw.b 1 6i:itl-C, V 

1 X h t-7f -< y ^fltSB 5 5 4 U^£SE«#*Sl*Pi-4 * 

2 nmSPS2 A/3 
t-T4o 4fc, vO*ftOT?BMtl4, «a5W>*:&S. 
•C** ±PJHt<4, A##*«£&#0»#U, 0 3 1 
««1-Cy ^h*-rt.Y7> flfcAV 5 5 4 
t LTMS*£-9 fcJ&Ud&Ri*-?* I) , CO±BHtO* 
f*S:i»fc5«rv»t % W^#..6U>X5 5 1 '«'±«jfc*|*J»= 

j: oT.%*?6fio#i4& v > xt 4 ») , cn^A-s 

(t* ? ff^$itT(?Jf fc«L < 4*o 

[0 0 8 9] 03 3 (a)!4, 4:3£UU<0# > v uaffl^TtB 

fift-/ l jXA5 6 1.li:»l, *.2.rol5 6 2 a., 56 

2 b X»fll«>SSl.oaW«« 5 6 2 t, *3, 
»4<7>M5 6 3 a, 5 6 3 b £Wi"S m#MHO¥fr¥1£ 

#o*2o»iij*«5 6 3 tzmi-Zo xttmnmwm 

15 5 6 2<DfHM (&2 0ffi) 5 6 2 b(4, 7 1/7^ttC' 
ML, C*>;SI|lj£*£5 6 2 fcmWffl|03tWil«5 6 3 
toWi:, HI 2 5 WHLfc-fcPlttU, iSSSIt&S 1 3 
a, 51 3V*#LT*fl^iMlMMM 5 1 4 *K(t 
So. jS^HS5 13a, 5 13bli> BT2E}&*Jify5 1 9 
Sr«r*iKm«5 1 6C8SL, -ItU J: OUSfl^F-.jWK 
i£ B B B «5 1 4U&aE*#*gp*nLT, 'em«fc-/';XA 
5 6 1 Z>Jt<Dfenz®mirZ> X o i:tl> 0 4 

33, 03 3 (a)T-l4, it^3fe«5 6 2 <7>|*Jffi5 6 2 b * 
vW^MtUffML*:^, ta|x.l4, i3 3(b)C^fi 
n i£W£«5 6 2fc«fc<U«*5 6 3 Or*lB£*B#lftUffi 
M S *fc«ifHB i G-t S il# <D 7" >; X A 4* jjjftW; £ C 
tot^L, &&VW40 3 0 UfltL^niflfrT-ttKte 

±ie<0 (21 ) - (27) j^|5]«U C *> T J4 £ S o 
[0 0 9 01 .^^flUft^SEfliA^y XA 5 6 1 (4, 

# So -o^, ^$cmft-x>) xa 5 6 1 oaw^rfti- 

(flilfil^lBl) (4, ±T^|6]i:-f L^^, 



(12) 2002-221751 
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(24)5S(±, mm±. 

4mA -(25) 
4k A -(26) 
^1. 4 (m-k) A -(27) 
*«t-)ICi-So 

[0 0 8 7] ftl&C 43 v>T, y J X M--7f -f y 

^^1 5 5 4 ffiiiHF- 
5 5 5(4, @ 3 2 i:f t i i i:*y( t h n f 7 ?E|fi] t 

4 0, 0 3 1 U^-tepSD®±A s ffi:v>-;/ i' x I- -f y 
10 tVmntk^zyc^X, 'MXh t-7f l y 9WL&m 5 

5 4 OS«r!(«±/h $ < 4' I) , j£JEf*7»«ft <44» 
[0 0 8 8] ZZX\ 03 1 i:ft7 7--7r -f y 

?t!t.©(-iJ.ttS}lSa«^-5 5 5W«i|tf y^PJJ, 7fc<7) 
iS'ft A Uit-<-C(B] ce**vH5-/J»S < i- *o 
-C, 

-(28) 

5 6 1 ^fI|6]^(fi]*^4'b-»i-X, M£tf034i:$ti 

iTtcEfti-SWTi^iLv^ 4^, 03 3iiJ:I/03 
20 . 4-C(i, ffi B B s ^O0^^B&LTii>So 

[0 0 9 1] 03 5 li$m«* * 7 UafflWfil4.Br^ 
j*,dr U/XtU O * ^ 9 - ^i" fc <0."C* S o 
i<0pr^A5 7-5 6 514, 'mi, *2WjH5 6 6 
a, 5 6 6 b^W-t-S^lOiS^afelSS 6 6 t, #3, 
H4 0l5 6 7 a, 5 6 7 b i^i,m2 Oif ?qst5 

6 7 t ^ #t S „ » 1 5 6 6 14 , i 
liVy^lMLT, (|2 0i) 5 6 6 b UJS 

■ ^«ffi5 1 3 a SrKIt, »2 0JS^^«5 6 7 <4, t*l® 
(S3 W®) 5 6 7 a tiaiB«U«JSLT, KIHlSJiU 
iO &W8S5 6 8-Srtft L, .S <b UCOS#t«5 6 8 Ji(riSW 
' Mi5 1.3 b tRIti. SHtiS 1 '3 5 13bW. 
UI4, 02 S-CKWLfctWflU-* S^^lftiiSa* 5 
i 4 *Kt«t, itl^>iSWSfi5 1 3 a, 5.1 3 b ^-f 
•y ^ 51 5fc«tO f Pl^JStitS'5 1 9 ii&X&ffi.mM 5 1 

jp-rs j: tc-rs 0 4^, 03 5-c*<4, M&ttnmTf; 

[0 0 9 2] *»*»S»fiKtcJ:tL{4*, iS^^«5 6 6fil* v 
^AJti"**«Ui,.RI*R5.6 8 ti J: 
40 1514^1) 1 4 S <r> X\ JS^^ffiSB 
5 l 4 of^*2.@ t/cHi-S.c: t.^r-ll. S^- 
5 1 4 ^oeHinmE^^xS C t U4 ») , 

K&±<r>m&i$.m.z%z*-z>zttfX'&z> 0 .z<nm£. nr 

* 5 1 4 * 2 @JSii1-S<0t?, '«^?-5Hft%A« 5 14 
2 «p* t ti-tiif, ±l5o*5tS'BtlHifflv»* 
it**T#So 4i3, iSW36« 5 6 6 *fcl4 5 6 .7 0[*I 
M«r, 0 3 OU^LfeioClsHJft&^l-Lr, 
^•tiiSSSS 1 4 0)?$«:»<i-SCt CO 

50 4t ic-r ni4, tts.*'*'x b ^4 < -c # « s 0 



-12- 



23 

[0 0 9 3] 4i3, Vl±<r>®.WX'lt. ifti*5*fl:*ttit 

<>*)^<^-C, -g-0*3|^-l±U>X5 1 2 a,. 5 1 2 b O— 
3fB^f£5 3 2, 1//X5 3 8, U>X5 5 2, 5 
5 3 13 3 (a)HJ3lt*iSWS*K5 6 3 , 13 3 

3 (b)Ui3»t*iSW36IK5 6 2, 5 6 3 <D— • j£W3l. 
fS5 6 6, 5 6 7<o— Tjiifc < lv> 0 

[0 0 9 4] [3 3 6 5 uaHflTti § f> 

(tJ-^ y h 1 4 10«IS«|ftH-C*Ao h 1 

4 1 J±*»WO««*i: LTlv^Ct^S*, 

Am V > X * flttt L T v > & „ > L T , ,£ <r>m%. U > X t 
8 i-CiKiiy H41 frffiftUT 
<^&o pT^^.P^Xi 4 Oti, iSWSCW.l 4 2t€t' 

tt#>*4 & *'v>afliiiii i 4 3 tx\ it 

*^+**fls**w»li*'J 1 4 4 Sr^-ep 

[0 0 9 5] atflsA-S.vili-tf'J-tt** 1 4 4 tLX 

■It iJ«ti4, &W&K1 4.3 0WHU(iiSW«ffil 4 

5 *^tt P>tlTJ3 •) , Bft-1 0 3 ' .fc^L.-caJIfcinx. 

4 - a -e, 14 3 <oe*«i*u i •) JS^ftS i 

4 3 L , lTIE^ k> X 1 4 0 0gkjMKtf%t>" 

5ii U^oTTv^o .■fl6-aTv'*Hi|«U.J:*H'X, 

t 4 < 7 * - * x yx' § , 'ml ea; * 

[0 0 9 6] 4*5, 0 3 6*, 1 4 5JiiSW«ffi y 14 

6l±Stfls*/:<>*Vv>* r - ;,, C**« a?*:, 1 
4 3 cofJKi: LTti, ^'J^u?^, r 

>|}*X5X17-, P'ZT, PLZT, XVy vit* 
-i)-T> (PVDF):*OK!^Etftv vrvftkT- 

i5'x>7-»i«v>^!: V- > X Mo* £ 4 

ifapjim-o ^r± v»o -irxiikjA-v > x k liis w 

[0 0 9 7] 4i3, 03 60fllT?, T^fcdrwXl 4 
0 11, -> 'J > 1 4 6 £K.»t*75vb ») tc, 0 3.7.U 
J: O U, . 1 4 7 fettlf? v V > ^- 1 4 6 
■***Lfc«fltKl.-C*.J:v\, *JM5»i. 4 7(1, SHC 



(13) #Hfj2 0 0 2-2 2 1 7 5 1 

1 4 5 £**A.-e, .&9i4»K 1 4-3.0--«*>Jfiia 
SPfrtSSgLT^o ***«UJ:*Llf» afl»-Rl 4 
3U*EE**Wt4;Ci:.{-J:o-C,'i8W1**.l'4.3»«3E^ 

1 4 6t5^^(c4--5>o 0 3 7 . 3 1 4 8 l± 

[0 0 9 8] 03 6, 03.7-U^-rH*OT-et±, 

/o iaji^ini-* tiSTOKi 4 3t±&ifi]£ u^-?-&<o-e 
3t;mnw#, mh£, Tfu b±7X hv-, ->•; a.' 

>3-A^Srfflv^a^{±, jSW^Kl 4 3«SW**gi: 
[0 0 9 9] 0 3 9lt*%-W<7>i]* "7 iZ^m^m^^c 

mk u>x<r>2 b izitwmmmzWiZ, % -?i ? n.-H > -f 

1 6 O-Ciftffcl 6 1 fcitiLXixU Xm*.mtZrZ*k 
% TKJftjft V "y X\ 6 2 O«5tH&1«fiSc0 -C* 4„ vO n 
#>-/l-6 .011, fKxlX, ^<*o^->>.ottfB-Cf^<c) 

'*..»#l-6.1li,.aW»K.l 6-3i, Wit#i-64.t. 
wmUftiilTi^o 03 9*, 1 6 5li?fttftl 6 4 

*««-*•.* feAoawats-c, K.jt«c < r> ±v>, : 

. . [0100] -£■_ , 0 2 4 T-^ L ti T 4-7 -f » DtK . 

' >~fi 8 o wixix,. 0 3 9 {ZT^rfsimm.^ > Xfc 

[0 1 0 1] 4-±s, •'ffi*tt**fflv»fc^*ilim'-'.' 
•jRW>"X^»C^t»T»i,'--^*UJ(5«E»^lli;*-* 

(ism h 5 > *m*M\i*xMH&*tokti t x v^ 0 # 
[o i o2] 04 .ott*»iii«#>"9u'ais?r«&** 

Wtt?TKJI»*^oilt^*li«^*iTff.Wt«'2 0 0 
* fflv >fc "IIM V >• X 2. 0 1 <0 So E 

40 tvr *»•»);>. 2 0 0(1, "iSW"C*f>*»v^*t-2 0 
• 2<DJHZs3cift>KX^& 0 4i5, S«2 0-2 t-il, ^A 

. Til, 2oOjS^HS5 9-*A-UT«flE*E«*t#2 0 
0lzm*.Z>Z ifEItt#2 0 OlifBl, 0 4 0 Uis 

[o i o 3] 4±j, *«2 o 2.wz*>bfr\:*>amz 

fMLT*Ji, *>p, 2ocoiS^Sfil5 9<7>3 *>, >"4 
< t ?{>-^mffi^*§ $=&S«2 0 2 <!:*4<b*TJ3 
<, 0iJx.(l, -^<0iS^m^5 9*3fe«2 0 2£ *) i>'b 



-13- 
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1 6 1 ofls»*«SEftL«fV»j: o U»**OtN ffiS 1 
6 8WSi:44i:v>i * U v h 

[oio4] **tt«-cii, sk#i 6 1 imw-tz&is. 
<o-sr>55-*J±^* ; i-e^B$-t±-T, ffi-a 1 6 8 ttmt 

115lli:<>fx.4Ctt*S!5< ( iSJpjlSlfil 6 3, 16 5 

[0 1 0 5] 13 4 '2-tt*«9JO** 
frhtak 2*JC<D*^2 0 OA, 2 0 OB^fflv 1 

# u > x<tf*yfcflMt0-c* ^uttinjo prggj** w > 

X(±, JM£2 0 0 A 4: 2 0 0BO#fttf)JfltttE|E? 

S£B*fc*:& < U *£&>m«<5JSH* ? 

H4 24", 2 0 

<>, tt®<O^lBc0iS^^S5 9 2 0 2 £ 

[0 10 6] 4-i>\ 04 0-134 2 <T>mMM^~^^X , 
&fl£2 0 2, i**52 0 0, 2 0 OA, 2 0 0B<7>I»$.£ 

[0 1 0 71 14 3 (i^H^co * * 7 U&ffl itf ft 4 fTS 

So **iis.wo?rscjft ft v > x 2 o 7-(±, w^.if->v 3 

(&v>t #Ui±, 04 3(Cjpi-J:ol-, £hW>Xt LTft 
ffl U «(± £ ±lf £ t , H 4 4 U^-T <t T I- , . 

2 0 '6^±T*"fti;#WT£**rtic«|feo«, ftftK 

WWo ScT, ^r**jftV>XfLT»flii-*o 
4^*>-CrSftft;fr**/hS < XiStrtv^ 'J y h^*> 
[0 10 8] 04 5l±*|fe^«0*>7tC^fflpTlfe4-^ 

* ^i»*«rfflv»fcW**jStU > Xo«ta&aiBEia-C*-So 
^fcitWo^rajftftv^Xz- 1 4Ii, iSW5f14#2 0 
8, 2 0 9T-7'/^/-t">2 1 OA^iixTfcl), TV 
^<>-tf> 2 1 0 Ul±, iSWfcX'*— *-2 1 1 £MfiL 

1 2, 2 1 a.ji-f-tL-rn+^ft^Ai. A2<7)t«ix.iir^ 

[0 10 9] ***W(Ci|V>T; ^ttJbPAiOttft- 
#**0 4 6 (a)(C^1- h^^xa^TV^V-tf^UfiStt 
?«>t, TV^>-tf>2 1 0{±, 114 6(b)(:^i" •> 



(14) " 4#ffl 2 0 0 2 - 2 2 1 7 5 1 
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>X2 1 4<7>Bm*.n-t< 4-»), au>'Xftfla**«^-i-. 

*o ~Hj> ****** a tOjRn***^ xM<7>r '/>e> 
-tf > 2 1 0.ICJH#tSh.4t, 7VX>-fc*>2 1 0li'/X 

oT^ft ft U > X 2 1 4 OffMKliU < 4: 1)., £h U > X 

ftffl* f iita+*. cw.iiiat, ***w<o*^5RT- 

2 1.4(±Br^».#>>Xt-L-Cf^ffli--6o 

*>>X2 1 4-CI±, S9§5*14#2 0 8, 2 0 9«S^ 

[0 1 10] ft±'j£^fcft*iiWO^SSftftW>Xt::*i 
■ v»iCl±. it-Wttfii 4-5, 5 9, 5 0 8 a, 5 0 9 a, 
.5 1 3 a , 5 1 3 b«ftiiaftU^Sft-Tvv-rfc < fcv\,- 

*nxSCtt-«t.oT, *^kfiOtT> h^*>-tir, x- 

[oi ii] vuaffl^4-nr^* 

20 *U>X(-ffl(,^iSW«g055-#je««:l2l4-7 - 5 0 

^XiaW-f -So 04 7<7>15!l{±; SmWBL* 0 0 =£rI^-C-4^ 

[o 112] @4;8^]ii, '*mf*$e>4;5MMW^**>' 
•c, *ffi«>*iMft*« at o-f o-jft (i4(i * * i "9 i;»|t r 

: o ooff^^ib^^fbi-^o^Jix^o^^v'k^x 

* f f#<?ii-5> 0 

30 [0 1 1 3 ] a 4 9 O08(±, iS^^ffi 6 0 0 S: 6 ^f^tC 

[01 1 4] 4'^. 0 4 8,4 9<r>m^ti^X-Z;iX-¥il 
frSJ^il^-o-oOlle 0 OA, 6 0 OB, 60 0 
C ••••■••«*, (i(^i:M«UL^^**iR^ffiIEJi%fiJT-*. 

i: « MMO*8v»Ut officii l 0.0 : 1 
l*9li*fpx.SO* t J:^ 0 Sit, ^ffi^-#joK?iJI±, 0 4 
40 7, 4 8, 4 9OP0O i -j (c, it^tf-ii^comffie 0 0 
. A£&fr£o{::-** i:nf^>X<o*&g\ ^UJlXHtijE 
±#fiJi:4S 0 - i jftt=*4*iap**o«M|i*(ii»i 
«Si: 4-t ft * s 9 0 * i ») t -k £ < 4 <fc n iz L T & i 
v> 0 i^, 0 5.o;otRI(-^-r«tT{z, .Vfi«>jMltitt? : 

•«flrc.*.4-fcv><7 j< U -y h***4o 

[0 1 15] 4fc, -*^*OJDaS«v»li«ft«:$£j3:Ult-.-. 
iE-r^lCli, iS^7j-*jmffi6 0 0O«ftli^vvJj»ft. 
< , 2 ^MJUS*itE-r.* fc*U«*lB: 7 1HO«-#jm®, 
50 3'^«*'«rltjE"*-*fci<>t;-«i*fi9««>»««*. 4;x 
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*E*1tiE-r**:A*:(*«ftl 61B053-»J«ffi, 
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